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INTRINSICALLY SAFE DATA TRANSMISSION DEVICE 

The invention relates to a data transmission device with at least one data adaptation device and one data 
distributing device, which is connected between at least one process control computer and field units 
connected thereto via a bus system, wherein the process control computer and assigned field units are part 
of a process control system and the data transmission device is, in particular, intrinsically safe. 

Such a process control system is known from practical applications and serves, for example, data 
transmission between field units forming a sensor system and the assigned process control computer. As a 
rule, data transmission takes place digitally via a corresponding bus system. Because the field units 
communicate at low baud rates because of cost considerations, and otherwise the communication in the 
control system takes place at high baud rates, a data transmission device is connected between the process 
control computer and assigned field units. This comprises at least one data adaptation device and one data 
distributing device. A corresponding matching of the data for transmission between the sensor system and 
the control system, in particular with respect to the different transmission rates, is handled by the data 
adaptation device. The data distributing device is, for example, a patch panel connected between the data 
adaptation device and the field units. This patch panel distributes the data, which is usually supplied from the 
data adaptation device via a multicore cable, to, for example, twin core cables, so that the data can continue 
to the appropriate field units. 

As a rule, at least the data distributing device and field unit are arranged in an explosion-proof area (Ex area). 
The connections in such an Ex area are formed so that they are intrinsically safe (Ex-i) and it is only possible 
to work with limited power in an electric circuit. 

Detrimental in the case of the known data transmission device is that in practical application, a maximum of 
four field units can be connected to an electric circuit, i.e., to a data adaptation device. Due to this fact, the 
costs per field unit increase. 

The basis of the invention is formed by the object of improving a data transmission device of the type named 
at the beginning so that it is possible to connect more field units per data adaptation device while 
simultaneously reducing the costs per field unit. 

This object is solved in connection with the feature of the generic term of Patent Claim 1 by means of forming 
the data adaptation device and its assigned supply devices so that they are explosion proof and so that each 
supply device is connected to the data distributing devices via an explosion-proof line, whereby these data 
distributing devices or the field units connected thereto have a barrier device for limiting the applied power. 
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According to the invention, the data adaptation devices and assigned supply devices are arranged in the Ex 
area. The supply device makes possible the certain electrical isolation according to Ex criteria and, because 
the intrinsically safe signal matching is moved to the data distributing device or field unit, corresponding 
outputs of the supply devices do not have to be executed in an intrinsically safe manner. In this way, the load 
per electric circuit can be considerably higher than is the case with the state of the art, and it is possible to 
connect a large number of field units, for example, 40 to 50 sensors, per electric circuit. As a result, the costs 
sink considerably, as does the expenditure for cable installation, particularly between the data adaptation 
device and the field units. 

For simple arrangement and integration into already existing systems in the Ex area, the data adaptation 
device and / or supply device can be inserted into a backwall plate having a field bus for communication 
among the devices and with the process control computer. 

Such a backwall plate with corresponding plug-in modules is described, for example, in WO 96/31815. The 
backwall plate is constructed modularly and can easily be expanded to allow additional mounting of the data 
adaptation device and the supply device. Alternatively, modules already existing on the backwall plate can be 
replaced by the data adaptation device or the supply device. 

In order to match data both with respect to the data transmission rate and / or the data format or the like, the 
data adaptation device can have a data matching and / or data converting circuit. 

In order to form the data adaptation device and / or supply device as plug-in modules for the abovementioned 
backwall plate (backplane) and arrange them in the Ex area in a simple way, these devices can be 
encapsulated in a way that is pressure-proof (Ex-d). 

It is pointed out here that more than one supply device can be connected to each data adaptation device, so 
that in this way, the expenditure for the cable installation is again reduced, while the number of field units per 
data adaptation device is simultaneously increased to 100 or more field units. 

If the supply device has at least one output with extended safety (Ex-e), various data distributing devices can 
easily be connected in series to this output, and each data distributing device can be connected to a number 
of field units via intrinsically safe (Ex-i) lines. Such Ex-i lines are, however, only necessary if the data 
distributing device already has a barrier device. 

If the field units are formed without intrinsically safe signal matching, communication between the data 
distributing device and the field unit can also take place via lines with extended safety (Ex-e). 
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The barrier device can be formed as a separate component that is assigned to a corresponding data 
distributing device. Likewise, it is possible for the barrier device to be integrated in the data distributing device 
or even in the field unit. 

Various designs for such barrier devices are known in themselves, and the barrier device can 
advantageously be a safety barrier with Zener diodes and / or resistors and / or fuses. 

A simply constructed and economically priced embodiment for a data distributing device is a junction box or a 
terminal box correspondingly executed in Ex-e or Ex-i. 

In order to allow a high transmission rate for data communication between field unit and the process control 
computer via the data adaptation device, the bus system can be a bus system such as the Profibus or the 
like, particularly between the process control computer and the data adaptation device or the backwall plate 
on which the data adaptation device is mounted. Such bus systems are completely standardised in the 
European norm EN 50170. 

As a rule, a bus interface module is provided for connecting the backwall plate to the bus system, wherein 
this bus interface module can likewise be mounted on the backwall plate. Communication with the remaining 
modules mounted on the backwall plate, such as the data adaptation device and / or the supply device, for 
example, takes place via this bus interface module, whereby this communication takes place via a local bus. 

In order to connect additional field units to the process control computer via the backwall plate, I/O signal 
matching modules can be mounted on the backwall plate. At least one field unit can be connected to each of 
these signal matching modules. 

Examples of such field units are sensors or actuators, such as thermocouples, measuring transducers, relay 
outputs or the like, for example. 

The entire process control system can have more than only one process control computer (master), whereby 
each of these process control computers is connected to a number of field units assigned thereto via a 
corresponding bus system. For communication among these process control computers and between these 
process control computers and a higher level of the process control system, each process control computer 
can be connected to a server via a high-speed data transmission device. 

The server mentioned in the preceding can, in turn, be connected to input devices for at least the 
maintenance and modification of the process control system. Examples of such input devices are operating 
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consoles for an operator or for maintenance personnel. The consoles are operated via the server. 

Information on the status of the process control system reaches the master from the field units or sensors via 
so-called slaves. An example of such a slave is a backwall plate with the modules mounted thereon. The 
control of the system takes place in the reverse direction, i.e., from the master to the field units, in this case, 
in particular to the actuators, via the slaves. 

The data adaptation device can be used directly as a slave or it can be a part of a slave. 

It is pointed out that the I/O signal matching modules serve, in particular, the communication with actuators 
and data adaptation devices, particularly the communication with sensors as field units. 

According to the invention, the result is therefore lower costs per sensor in comparison to a process control 
system according to the state of the art, the possibility of mounting the data adaptation device and the supply 
device directly in the Ex area, considerable simplification of the cable installation and the possibility of using 
already existing bus lines between the safe area and the Ex area. This furthermore leads to a more clearly 
laid out system and simplified project planning for such a process control system. Finally, it is also 
advantageous that the data adaptation device and supply device can be integrated into already known I/O 
systems (see the backwall plates with I/O signal matching modules and bus interface modules according to 
WO 96/31815). 

In the following, advantageous embodiments of the invention are explained in more detail using the figures 
included with the drawing. 

Shown are: 

Fig. 1 a basic general view of a process control system according to the invention; 
Fig. 2 a detail from Fig. 1 , and 

Fig. 3 an enlarged depiction of a detail from Fig. 1, in particular with a data adaptation device and data 
distributing device according to the invention. 

Fig. 1 shows a basic general view of a process control system 1. This has input devices 21 and 22 at the 
highest level. By means of these input devices 21 and 22, it is possible, for example, for an operator to enter 
data into the system or for maintenance personnel to retrieve data from the system. The input devices 21 , 22 
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are connected to a server 20. This is connected to process control computers 2, the so-called masters, via a 
high-speed data transmission device 19, such as a data line with a high data rate, for example. 

Each of the masters 2 is connected to a number of so-called slaves 26 of a data transmission device 5 
according to the invention via a bus system 3, such as a Profibus formed as a field bus 23, for example. 

In turn, the slaves 26 are connected to field units 4 via explosion-proof lines 9. For example, a slave 26 is 
connected to the field bus 23 by means of a bus interface module 15, whereby the bus interface module 15 
can be mounted on a backwall plate 28. Communication with other modules mounted on the backwall plate 
28, such as I/O signal matching modules 16 and a power supply module 27, takes place via the bus interface 
module 15. An actuator 25 as field unit 4, for example, is connected to each of the I/O signal matching 
modules 16. Communication between the I/O signal matching modules 16 and the bus interface module 15 
takes place via a local bus 24. Corresponding power supply lines are, like the local bus 24 for power supply 
from the power supply module 27, arranged on the backwall plate 28. 

Shown in Fig. 1 is an additional slave 26, which comprises, in addition to bus interface module 15 and I/O 
signal matching module 16 as well as power supply module 27, a data adaptation device 6 with at least one 
assigned supply device 8. Data received from a system of sensors as field units 4, 17, 18 are matched and 
converted by means of the data adaptation device 6, in particular with regard to the differing data 
transmission rate on the field bus 23. 

Data distributing devices 7, which are connected in series, are connected to the data adaptation device or the 
supply device 8 via an explosion-proof line 9. Each of these data distributing devices 7 is connected to the 
corresponding field units 4, 17, 18 via connection lines 13. 

The number of process control computers 2, slaves 26, field units 4, 17, 18 and data distributing devices 7 
shown in Fig. 1 is only an example, because a larger number of each of these devices can just as well be 
present in the process control system according to the invention. 

Fig. 2 shows a detail from Fig. 1 . 

In this case, the data transmission device 5 and, in particular, the data adaptation device 6 are connected to 
the process control computer 2 directly via the field bus 23. The data transmission device 5 is arranged in an 
Ex area 29. The corresponding supply device 8 is connected to, for example, the two depicted junction boxes 
14 as data distributing devices 7 via the explosion-proof line 9. One of the data distributing devices 7 has a 
barrier device 10 comprising diodes, resistors or fuses. The connection lines between the data distributing 
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device 7 with barrier device 10 and the corresponding field units 4 is formed by an intrinsically safe (Ex-i) line. 
The connection between the data distributing device 7 without barrier device and the associated field units 
17, 18 is made via line 13 with extended safety (Ex-e). 

The field units 4 are formed in a way known in itself, while the field units 17, 18 either have a barrier device 
1 1 or are formed as pressure-proof, encapsulated field units (see field unit 18). 

Fig. 3 shows an enlarged detail from Fig. 1 with two supply devices 8 connected to a data adaptation device 
6. 

Each of the supply devices 8 has an output 12 with extended safety (Ex-e), to which is connected a line 9 
with extended safety. A number of junction boxes 14 as data distributing device 7 are connected in series to 
each of these lines 9. Corresponding field units 4, 17, 18 are connected to each of the junction boxes 14 via 
connection lines 1 3. 

The junction boxes 14 shown on the left-hand side of Fig. 3 are each formed with a barrier device 10. 
Correspondingly, the connection lines 13 have an intrinsically safe design and the field units 4 connected 
thereto are formed in the customary manner. 

The preceding applies in an analogous manner to the junction box 14 that is arranged on the right-hand side 
of Fig. 3 and connected directly to the supply device 8. 

The other junction box 14 shown on the right-hand side of Fig. 3 has a barrier device 10. Therefore, the 
corresponding connection lines 13 are formed with extended safety and the corresponding field units 17, 18 
have either a barrier device 10 or are pressure-proof encapsulated (see field unit 18). 

In the following, there is a brief explanation, using the figures, of the function of the process control system 
according to the invention, which can likewise be formed by a control system with programmable memory. 

By moving the intrinsically safe signal matching to the data distributing device and / or field units, it is 
possible, according to the invention, to place a considerably higher load per electric circuit on the supply 
devices. In this way, it is possible to connect forty to fifty or more sensors per electric circuit, instead of, for 
example, four sensors per electric circuit. By means of connecting multiple supply devices to a data 
adaptation device, there is a further multiple increase in the number of sensors per data adaptation device. 

The expenditure for wiring the various devices is considerably reduced. All that is necessary from the higher 
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levels of the process control system is one bus line in the Ex area. Data adaptation device, supply device and 
data distributing devices are all arranged in the Ex area, and the connection to the separate sensors as field 
units takes place by means of the data distributing devices with barrier devices or data distributing devices 
without barrier devices. In the case of data distributing devices without a barrier device, such a barrier device 
is either integrated in the corresponding field unit or the field unit is designed with pressure-proof 
encapsulation. 

Overall, in the process control system with a data transmission device according to the invention, there 
results considerably lower expenses per sensor, simplification of the cable installation and reduction of the 
cabling to only a few connections, so that the overall result is a system that is more clearly laid out and 
simplified project planning for such a system. Furthermore, it is possible to integrate the data adaptation 
devices and supply devices into existing I/O systems with I/O signal matching module and bus interface 
module. 



